Abstract. The aim of this study was to formulate ethanolic extract of mangosteen (Garcinia mangostana L.) pericarp (EEMP) in the antiacne cream dosage form. The formulae were made with 3 varied concentrations of 0.5%, 1.5% and 4.5%. The tests carried out in this study were organoleptic cream preparations (odor, color, texture), homogeneity, pH, determination of the type of cream, spreadability, and the antibacterial activity against Staphylococcus epidermidis. The results of physical property evaluations showed that the EEMP indicated the pH value of 6, the spredability of the cream increased along with the increasing length of storage time. Duncan Test on the measurement of diameter dispersibility based on storage time showed that there were significant differences between the spreadability of the cream B and C. The cream produced was easy to wash indicating oil in water (o/w) type. The results of antibacterial activity test applying agar diffusion method using Mueller Hinton medium Agar (MHA) indicated that the inhibition zones of formulae II and III were 5.2 and 6 mm, respectively. Whereas, the formula I as well as the negative control showed no inhibition zones. It can be concluded that the EEMP can be formulated as an antiacne cream. The best cream formula was the formula II with the results of physical properties test were quite stable and able to produce inhibition zone against Staphylococcus epidermidis.
Introduction
Acne (acne vulgaris) is one of the most common skin disease and affects 85-100% of people at some time during their life. The acne affects the areas of the skin that have a lot of sebaceous follicles(oil glands), such as the face, upper chest and back. Acne is not limited to teens. As many as 12% of women and 5% of men at age of 25 have acne problems. After the age of 45, 5% of both men and women still have acne problems.
The cause of acne is not completely known but it is definitely caused by multi factors. These factors include genetics, race, menstruation, birth control pills, endocrine, food, seasonal psychiatric (mental) disorders, bacterial infection and cosmetics [1] . The common bacteria cause acne include Propionibacterium acnes and Staphylococcus epidermidis [2] .
Staphylococcus epidermidis is a Gram-positive bacteria commonly found in acne lesions.
Staphylococcus epidermidis can hydrolyze triglycerides into free fatty acids and glycerol, free fatty acids allows the lesions getting more severe [3] .
The use of mangosteen as a traditional medicine has been studied by scientists.For example, a study carried out by Chomnawang et al., (2005) , showed that mangosteen has antibacterial activity against Propionibacterium acnes and Staphylococcus epidermidis [4] . Then Chomnawang et al., in 2007, did a research on various tropical plants of Thailand, one of them was the fruit of the mangosteen (Garcinia mangostana L.). These studies showed that the ethanolic extract of mangosteen pericarp reduced and inhibited inflammation caused by Propionibacterium acnes [5] . Subsequently, in 2008, Pothitirat, et al, through their research also proved that the ethanolic extract of mangosteen pericarp had effective antibacterial activity against P. acnes and S. epidermidis bacteria. Phytochemical screening of chemical compounds of mangosteen pericarpshowed that this part contained alkaloids, saponins, tannins, and flavonoids and able to produce inhibition zone against Staphylococcus epidermidis [6] .
This study was done to improve the use of the plants, especially on the mangosteen pericarp. In addition, the formulation of the ethanolic extract of mangosteen pericarp into cream as antiacne dosage form can be scaled-up to the manufacturing production of cosmetics that offer advantages as a cosmetic with active ingredients derived from natural materials.
Methods
The method used in this study was the experimental method, a method that tests a hypothesis in order to find the influences, relationships and differences imposed changes to the treatment group. Stages of the research included sample collection, sample processing, mangosteen pericarp extraction, base cream preparation, cream preparation containing ethanolic extract of mangosteen pericarp and evaluation of cream dosage forms containing the extract.
Determination of Mangosteen
The determination of the plant was performed by the Laboratory of Physiology, Faculty of Mathematics and Natural Sciences, Mulawarman University.
Extraction of Mangosteen Pericarp
The extraction method used was maceration which is a way of withdrawal of active substances that do not use heat, so the compounds contained in the mangosteen pericarp can be kept stable and protected from damage due to heat during the extraction process. In addition, the apparatus and equipment in the maceration process are relatively simple [7] .
The solvent used in the preparation of the extract was ethanol 95%. This solvent had been selected due to its properties, such as selective, non-toxic, neutral, good absorption, the produced extract was is not easily covered with mold and bacteria, and could be mixed with water in any effective ratio to produce the optimum amount of active ingredient [7] .
Formulation of Mangosteen Pericarp Ethanolic Extract Cream
The cream formulae were prepared in various concentrations of mangosteen pericarp ethanolic extract, stearic acid and triethanolamine. Variations in the concentration of the extract used was based on the researchs of Sukatta (2008) and Poeloengan (2010) , so that the smallest concentration taken was 0.5% and the highest was 4.5% [2, 8] . Pothitirat (2008) also stated that the concentration of the mangosteen pericarp ethanolic extract >5% was able to withdraw good antiacne components [6] . 
Evaluation of Ethanolic Extract of Mangosteen Pericarp Cream Dosage Form
Type of the creams was determined by washing the formulae with water, then the amount of water needed to wash were recorded. Organoleptic examination of creams included observations of homogeneity, color and odor. Observations were done whether there were differences of homogeneity, color and odor in the cream preparations during 2 weeks of storage. The pH values of the formulae were measured at storage duration of week 0, 1 and 2.
Results

Determination of Mangosteen
Based on the result of determination which was performed by the Laboratory of Physiology,
Faculty of Mathematics and Natural Sciences Mulawarman University, it showed that the sample was a species of Garcinia mangostana L., Clusiaceae family, and has Indonesian name Manggis.
Extraction of Mangosteen Pericarp
Heavy thick extract obtained from 533 g of crude mangosteen pericarp was 25.4 g (23.53%).
The extract obtained was brown, viscous, and bitter. Result of the evaluation of the ethanolic extract of mangosteen pericarp cream produced is shown in Table 2 . From the test results of the three formulae, it was found that 0.5% cream with extract could be washed with 8.2 ml of water, the second formula containing 1.5% extract was able to be washed with 7.6 ml of water, while the last formula containing 4.5% extract needed 6.8 ml of water to be washed completely. Organoleptic of the cream formulas is demonstrated in Table 3 . 
Organoleptic examination of the creams including the observations of homogeneity, color and odor. Observations were done to examine whether there were differences in homogeneity, color and odor of the cream preparations during 2 weeks of storage. Based on the table 3, it can be seen that the cream showed slight changes in the third week of storage. In the third week of storage, the colors of the F1 and F2 creams began to fade if compared to the initial formulations.
Result of pH Evaluation (Acidity) is shown in Table 4 . Spreadability of the produced creams is shown in Table 5 . Based on test results of dispersive power as shown in Table 5 , it can be seen that the formula I with a fairly high consistency gave the small diameter which were different from the formulae II and III. Formulae II and III had a lower viscosity than the formula I which allowed the preparations easily to flow and spread. Table 6 . The formation of clear area around the paper disc on the antibacterial activity test proved that the ethanolic extract of mangosteen pericarp formulated in cream dosage forms had antibacterial properties against Staphylococcus epidermidis. Based on the data showed in the Table 6 , it can be seen that the cream with 1.5% and 4.5% of extract were able to inhibit the growth of Staphylococcus epidermidis.
Discussions
In the third week of storage, the colors of the F1 and F2 creams began to fade as compared to the initial formulations ( Table 3 ). The color changes that occurred can be caused by adeps lanae.
Adeps lanae is susceptible to autoxidation during storage [9] . This autoxidation process can usually cause a rancid odor and unpleasant color [10] . In addition, lack of preservative concentration is also able to cause a color change due to the contamination of microorganisms.
The obtained pH values of the cream formulations were still considered met the requirement for using on the face, the pH should be 4.5-8 [11] . An over acidic pH can cause irritation, while over alkaline pH can cause scaly skin.
Based on the data showed in Table 6 , it can be seen that the cream with 1.5% of the extract were able to inhibit the growth of Staphylococcus epidermidis.The results of the identification of chemical compounds of mangosteen pericarp, the compounds which have antibacterial activities were saponins, tannins, and flavonoids [12] . Poeloengan et al (2010) , stated that saponin is an active substance that can increase membrane permeability resulting cell hemolysis, when saponins interact with germ cells, the bacteria will be lysed. Saponins also contain substances that can lyse blood [8] . It is known that red blood cell membrane resembles cell membrane in bacteria so that the processes occured in bacterial cells by saponins are the same as those in red blood cells [13] .
The other chemical content of mangosteen percarpare flavonoids which play roles as growing regulator, photosynthesis regulator, antimicrobial agent, and antivirus. Research on the relationship between the flavonoid structure and antibacterial activity indicates their relationship [14] . Flavonoids are able to interfere extracellular proteins affecting the integrity of bacterial cell membranes, as well as coagulant proteins [15] .
Tannin compounds found in the skin of the mangosteen fruit is also efficacious as antibacteria.
The toxicity of these compounds can damage the cell membrane of bacteria, whereas the astringent tannin compound can induce the formation of bonding compound complexes with microbial enzymes or substrates and the formation of a tannin bonding complex with metal ions that can increase the toxicity of the tannin. In addition, tannin can shrink the cell wall or cell membrane so that interferes the permeability of the cell, which ultimately causes the cell can not perform life activities so that the growth is hampered or even death. Tannin is also able to react on cell membranes, inactivate enzyme, and inactivate fungi genetic material [15] .
Conclusion
The results showed that the ethanolic extract of mangosteen pericarp (Garcinia mangostana L.)
can be formulated inantiacne cream dosage form. Cream formulae II and III were effective against Staphylococcus epidermidis which produced inhibition zone diameter values of 5.62 mm and 6 mm, respectively. The cream dosage form that meet the best physical properties is shown by the formula II.
